Introduction
============

Endovascular aneurysm repair (EVAR) of the abdominal aortic aneurysm (AAA) is a less invasive technique, which is as effective as open surgery, but associated with lower mortality and morbidity rates compared to surgical repair.[@B1][@B2] The distal landing zone of bifurcated stent grafts is usually a common iliac artery (CIA). However, in cases of short or aneurysmal CIA, distal attachment of stent graft can be performed at the level of external iliac artery (EIA) after the embolization of the internal iliac artery (IIA) in order to avoid type II endoleak. However, the occlusion of an IIA, particularly bilateral iliac artery occlusion, can be associated with hip and buttock claudication, erectile dysfunction, and in rare cases, life-threatening complications such as colon ischemia.[@B3] The branched iliac stent-graft is an appealing alternative to avoid IIA occlusion; however, it is an expensive device that is not currently available in Korea.[@B4] The sandwich technique was developed to preserve perfusion to the aorta branches and consists of one larger proximal stent graft deployed in overlapping with multiple distal stent grafts extending to the side branches and the distal main vessel.[@B5] A sufficient overlap between the proximal and distal stent grafts and synchronous ballooning of distal stent grafts to prevent type III endoleak is the key to a successful procedure. We describe a case of a 76-year-old male with extensive aortoiliac aneurysms who was successfully treated with EVAR using the sandwich technique in order to preserve IIA perfusion.

Case
====

A 76-year-old man with a history of hypertension, diabetes mellitus, benign prostate hypertrophy and tobacco use was presented with right flank pain. A retrograde pyelography revealed an extrinsic indentation of the right pelvic ureter. Computed tomography (CT) angiography demonstrated an AAA with bilateral CIA involvement ([Fig. 1](#F1){ref-type="fig"}). The maximal diameter of the distal abdominal aorta was 34 mm and the diameter of the aorta at renal artery level measured 19.2 mm. The right CIA was 55 mm and the left CIA was 24 mm in their maximal diameters. The diameter of the right CIA at its ostium was 27 mm, whereas that of the left CIA was 11 mm.

In this patient, we decided to perform EVAR using a bifurcated stent graft. In order to preserve at least one IIA for pelvic perfusion, we planned to apply the sandwich technique. The right IIA was embolized using a 14 mm Vascular Plug (Amplatzer, St. Jude Medical, St. Paul, MN, USA) after the engagement of a 7 Fr sheath into the right IIA from the left common femoral artery. The main body of the bifurcated stent graft (Excluder 23-14-160 mm, Gore, Newark, DE, USA) was introduced through the left common femoral artery and deployed below the left renal artery origin.

Thereafter, a tubular-type stent graft (Viabahn 8×150 mm, Gore, Newark, DE, USA) was inserted into the left IIA through a 8 Fr Shuttle sheath from the left brachial artery. An iliac extender stent graft (Excluder 12×140 mm, Gore, Newark, DE, USA) was inserted through the left common femoral artery. The two distal stent grafts were deployed in parallel with the overlapping of the proximal main body stent graft and dilated synchronously by a kissing balloon method ([Fig. 2](#F2){ref-type="fig"}). A contralateral limb (Excluder 12-140 mm, Gore, Newark, DE, USA) and an iliac extender (Excluder 12-100 mm, Gore, Newark, DE, USA) were inserted through the right CFA in order to cover the right CIA and the proximal segment of the right EIA sheath.

After the procedure, angiography showed proper positions of the deployed stent grafts with good blood flow to the left IIA and minimal endoleaks (types Ib and III). Follow-up aorta CT scans taken at 3 days ([Fig. 2](#F2){ref-type="fig"}) and 8 months after the procedure showed patent stent grafts without significant endoleak. During the 8-month follow-up, the patient remained uneventful.

Discussion
==========

Abdominal aortic aneurysms accompanied by CIA aneurysm are generally found in 20% to 30% of AAA patients.[@B6] AAAs associated with shorter CIA are reported to be particularly prevalent among Asians.[@B7] These types of AAAs often require more complex procedures, owing to the difficulties in obtaining an adequate distal landing zone for the stent graft limbs; in particular, the size of an iliac artery is much bigger than AAA, as in this study.

Extending the iliac limbs of the stent-graft past the IIA origin may provide a secure seal in these cases. However, bilateral occlusion of IIAs is associated with pelvic ischemia in 12% to 45% of cases, causing complications such as buttock claudication, ischemic colitis, neurological deficits, bowel or bladder dysfunction and impotence.[@B8]-[@B10] Yano et al.[@B10] revealed that the risk of pelvic ischemia was much higher in both the IIA occlusion group compared to the one IIA occlusion group.

The sandwich technique is a creative method to expand EVAR feasibility in the setting of adverse or challenging iliac artery anatomy. Its main advantages include no restrictions in terms of CIA diameter or length or IIA diameter.[@B5] Cannulating the IIA from the brachial artery and advancing an endograft from the upper extremity is not generally technically challenging. Sealing the commissural angles is apparently achievable, because oversizing the limbs and endografts in relation to the diameter of the main graft will produce a tight apposition of the components.[@B11] So far, there have been only a small number of case reports on the sandwich technique for preserving IIA blood flow. All reported technical access and excellent short-midterm outcomes have been without significant complications.[@B12]-[@B15] Ricci et al.[@B16] demonstrated that the sandwich stent graft was still patent at the 1-year follow-up.

Endovascular aneurysm repair using a branched stent graft is another option to treat an AAA involving CIA. A branched stent graft can be customized to each patient\'s iliac artery anatomy. However, it usually takes 2 to 3 months to obtain such custom made products. Currently, branched stent grafts are not commercially available in Korea. By contrast, there is no need to wait for a specific stent-graft to perform the sandwich technique. Moreover, the sandwich technique has a relatively lower cost than the custom made branched stent graft. There are also disadvantages of the sandwich technique: 1) it requires an access from the brachial artery in addition to the femoral arteries accesses; 2) Viabahn stent grafts are generally not much radiopaque so that positioning them requires extra experience; 3) the use of the Viabahn stent graft for the sandwich technique is limited by its available sizes (size range, 9-13 mm in diameter);[@B16] 4) furthermore, a bailout technique needs to be developed for cases of perigraft leaks.

Basically, we used a similar sandwich technique as Lobato et al.[@B15][@B17] previously described. However, this case is unique in that the patient has more prominent aneurysm in the bilateral iliac arteries than in the abdominal aorta. Moreover, there has been no case report on EVAR using the sandwich technique in Korean patients. Therefore, in our opinion, the present case is worth being reported. In our case, we decide to embolize the right IIA and to apply the sandwich technique for the left iliac arteries. Because the diameter of the left CIA at its ostium was 11 mm, we believed there would be only minimal risk of an endoleak into the aorta in the case of failed sandwich technique. However, if the sandwich technique for the right iliac arteries was attempted and failed, there would be increased risk of endoleak into the aorta due to the large diameter of the left CIA at its ostium (27 mm).

In conclusion, our case indicates that the sandwich technique is a technically straightforward and effective technique for the preservation of IIA circulation. In our opinion, it has the potential to expand the applicability of EVAR for AAA with complex iliac artery anatomies. However, further accumulation of large long-term data is required to prove the safety and efficacy of the sandwich technique.
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![A Viabahn (8×150 mm) stent graft is inserted to the left internal iliac artery (IIA) through the left brachial artery and an iliac extender (Excluder 12-14) stent graft is deployed in the left external iliac artery through the Lt. common femoral artery sheath. An angiography shows proper positions of the deployed stent grafts with good blood flow to the left IIA and minimal endoleaks (type Ib and III). Follow-up aorta CT scans taken at 3 days after the procedure shows patent stent grafts without significant endoleak.](kcj-43-628-g002){#F2}
